SUMMARY A simple test for detecting tactile extinction is described. In a population of parietaldamaged patients it yielded fewer false negatives than the classical clinical procedure. Contrary to expectations, lesions confined to the right frontal lobe produced no extinction, while those in righthanded, left frontal cases revealed ipsilateral extinction with the new test.
The phenomenon of tactile extinction-that is, the failure to detect a stimulus only in the presence of another stimulus to certain parts of the body-is a well-known clinical sign of parietal lobe disease (Nathan, 1946; Critchley, 1949 Critchley, , 1953 Bender, 1952) .
More recently Heilman and Valenstein (1972) have reported that extinction may also occur in patients with isolated frontal lobe damage. Monkeys demonstrate tactile extinction after frontal as well as parietal lesions (Schwartz and Eidelberg, 1968;  Eidelberg and Schwartz, 1971) , and unilateral neglect has been observed in the monkey (Welch and Stuteville, 1958) and the human (Heilman and Valenstein, 1972) with focal damage to the frontal lobe.
In our experience, the classical tactile extinction testing procedure (light touch with the fingers to the subject's hands or face) has proved unreliable in terms of the proportion of false negatives among patients with documented parietal or frontal lobe damage. In at least one published report on patients with unilateral focal lesions (unspecified), only 12% made more than two errors on double simultaneous stimulation (Gainotti et al., 1975) . The consideration that the classical procedure may be too crude for revealing tactile extinction prompted us to attempt to construct a more sensitive tactile discrimination test for extinction and to compare the occurrence of this phenomenon in patients with parietal as opposed to extraparietal lesions. We describe here such a test, together with preliminary data on a group of relatively unselected cases with supratentorial disease. nise and name them later while blindfolded. Once the subject could identify each material by a combination Normal control subjects usually detected the halfof both visual and tactile observation-that is, no and-half qualities immediately or soon after a few memory or speech deficit being present-the blind-presentations. They either reported correctly or fold was applied and testing began.
extinguished on both sides with comparable freThe classical extinction examination was presented quency so that their median QET score was 4.0%.
first, and involved 20 trials of single or double simul-Fifteen extinguished more on the left and 13 more on taneous light touches to the face or hands, using the the right; there was no relationship to handedness. experimenter's fingers. The subject was next told that The highest score was 26 %, obtained from a 23 year he would be tested with the objects shown earlier, the old male who was re-examined one week later; his implication being that the objects would consist score then was 4%. We have no explanation for the entirely of the complete set which he had examined. high score in a presumably normal individual, other The first objective was to establish that each hand than that the QET may be a relatively severe test alone had the requisite sensitivity for discrimination which can yield a low incidence of extinction among of the various materials. He was instructed to hold normal subjects. The next highest score was 14%, out his left hand, palmar surface up and fingers ex-followed by two scores of 11 % (see second column, tended; each complete object was then brushed Table 1) . lightly against the fingers in a proximal-distal direcThe patient control group showed a similar QET tion at a speed of about 5 cm/s, followed by testing distribution (third column, Table 1 ), although the of the right hand. If an item could not be identified median score was higher than the normal group after several trials, or if one hand was hypaesthetic (9.0%). The difference between the two control relative to the other, the data were discarded.
groups was not significant (X2 = 2.437; df = 1; After testing for unilateral sensitivity, both hands p > 0.10). One patient, a 46 year old female who comwere placed side by side, palms up as before and about plained of blackouts but showed no evidence of 4 cm apart. Each complete object was now applied to cerebral pathology on radiographic or clinical both hands simultaneously for six trials. At this point examination, yielded a QET score of 31 %, left. She the half-and-half objects were introduced; they were was diagnosed as a possible hysteric; she could not be brushed against both hands in the same manner as followed up. None of the other patients in this group the complete items except that each hand was stimu-scored higher than 20, and their test performance lated by a different material simultaneously. This resembled quite closely that ofthe normal group. latter procedure constituted the Quality Extinction
The QET score distribution among the brainTest, and consisted of a mixed sequence of both half---damaged population is shown in Tables 1 and 2, Fig. 1 . The classical extinction examination proved less sensitive than the QET (fifth column, Table 1 ). None of the control subjects made more than one error on bilateral homologous stimulation; two such errors was therefore considered positive. Based on this criterion, 19 of the parietal patients were negative while 15 were positive. During the classical examination we also tested for face dominance and displacement, according to the method of Bender (1952) . Of the 19 parietal lobe patients who were negative in terms of bilateral, simultaneous stimulation of homologous areas, four of these made more displacement and/or face-dominance errors than the control population. Thus 44 % of the parietal group scored within the normal range on the several aspects of the classical extinction examination. The CT scan of one such patient is shown in Fig. 2 ; this 13 year old male made no errors during the classical extinction test, but on the QET he extinguished the left quality 12 times, the right quality once, and responded correctly to both qualities on six trials, for a QET score of 55 %. At the time of surgery an 8 x 8 x 2 cm ependymoma within the right parieto-occipital region and extending through the atrium of the right lateral ventricle was removed.
Several non-parietal patients who met our earlierstated criteria were also examined with the extinction test battery (Table 2) . Two items of interest emerge from these data. First, none of these patients extinguished with the classical procedure. Second, none of the frontal patients extinguished on the side contralateral to their lesion, but, most unexpectedly, three patients (cases 1, 5, and 7, Table 2) with lesions confined to the left frontal lobe showed a clearly positive QET score of the ipsilateral side. This anomalous result was also obtained in a parietal patient whose CT scan revealed metastatic tumour extending from the frontal to the occipital lobes on the left (see footnote, Table 1 ). Repeat testing of another case (no. 5) produced a QET result of 100%, again ipsilateral. All four had damage confined to the left hemisphere, and all four were right handed; three were females. None of these anomalous patients was grossly aphasic. A possible exception to ipsilateral QET extinction in a left frontal, right hander, may be represented by case 6, Table 2 . This patient scored normally when tested as an outpatient one month after surgery, whereas the ipsilateral extinguishers were tested within eight days or before surgery. The possibility that case 6 may also have extinguished ipsilaterally before removal of her tumour cannot be excluded (Krueger, et al., 1954; see Teuber, 1975) . CT scans of a case with ipsilateral QET extinction and of a non-extinguishing right frontal patient are shown in Fig. 3 and Fig. 4 respectively. 
Discussion
One aspect of the extinction phenomenon is the lack of attention to or perception of a stimulus when a contralateral stimulus is simultaneously presented, even though the unreported stimulus is perceived adequately when presented alone (Bender, 1952; Critchley, 1953) . The QET described here conforms with this definition and is demonstrably more sensitive to unilateral parietal lobe damage than the classical extinction test procedure. Although more experience with the QET and anatomical verification is needed before establishing a cut-off score with confidence, the present results indicate that a QET score above 20 % would be grounds for suspecting a deficit in the contralateral parietal lobe. Only one patient, or 3 % of the total number of parietal lobe cases in our sample, scored below this point, while the classical extinction procedure yielded a false-negative incidence of 44% when including face-dominance errors, and 56 % (see Table 1 ) when considering only errors during bilateral homologous stimulation.
In the light of the demonstrated sensitivity of the QET in parietal lobe cases, it is surprising that only three out of the seven patients with focal frontal lesions achieved a positive score (Table 2) , and even more surprising that these three (plus one case with combined frontal and parietal involvement) manifested paradoxical extinction of the side ipsilateral to their lesion. Earlier work on monkeys found tactile extinction after subtotal frontal ablations (Schwartz and Eidelberg, 1968; Eidelberg and Schwartz, 1971) , and has been reported in the human with presumably isolated frontal lobe disease (Heilman and Valenstein, 1972 A. S. Schwartz, Patricia L. Marchok, and R. E. Flynn we are not aware of a single case of extinction of bilateral simultaneous tactile stimulation in a human with pathologically verified isolated frontal lobe damage. Our own frontal cases are no exception, as postmortem verification that the lesions were limited to the frontal lobe at time of testing was not obtained. All these considerations suggest the possibility that the human differs from the monkey in that contralateral tactile extinction is a specific characteristic of damage to the parietal lobe and its input components in the former species only, whereas extinction may be evident with more widespread damage in the monkey.
The unexpected findings of ipsilateral extinction in all three patients with relatively acute left frontal lesions, and one with combined left frontal and parietal damage, indicates that a positive left QET score need not reflect right parietal disease. We will not speculate about the possible mechanism for ipsilateral QET extinction until further data are obtained, but it would seem to be related to the function of the dominant (speech) hemisphere, and this may underlie the species differences noted above.
A final note may be mentioned regarding the utility of sensitive neuropsychological tests such as the QET as a refinement of clinical examination procedures. On several occasions a positive QET finding in a case initially diagnosed as non-parietal has led to a re-examination of the patient's radiographic data, with the result that a space-occupying lesion in the parietal area was discovered or considered likely. This observation emphasises again the fallacy of relying on limited criteria in determining the neurological status of any given case. 
